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ABSTRACT f° 4 


This study reports the results of research on analyses of game difficulty, 
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Predictor variables were number of fules, spaces, and pieces hecessary to ‘aaa 


a game. Criterion variables were / feetigihad to the child's ability to play sucy 
cessfully, and numbered eight. hath were subjected to multiple regressiom 
analysis, leading # the conclusion that it is feasible to predict the appropri- 
ateness of a game for siaviMiok practice in specific skill areas a physical) 


descriptors of the game, }--® hy . 
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For. the past several’ years, the Southwest Educational Develophent Labgra-; 
tory has been bee the utilization of informal classroom situations tq 
enhance learning in eh{ {dred aged 5 through 8. “One phase of the research dealt - 
with the potential for tule+governed games to promote increases in two skill 


} 
areas related to problef-solving, the cognitive area and the affective ared,, 


games like Parchessi;, -and (4) strategy games like Checkers. The a erng hinds 
of games pose different’ kinds of behaviors for the child: cognitive - to f 


piece that will fit to camplete a construction, or a move that will win a ga 


of. game difficulty from three physical descriptions of the games: numberof 
. 7 P 4 


spaces, rules, and pieces, need to play. Pa 


PERSPECTIVE 


Empirical’ studies on the effects of games yield@upport for using g to 


increase analytic thinking and problem-solving skills. According to various 


sal aiiiaases games can teach decision-maki skills (Inber, 1970; Coleman, 


1969), encourage individual goal- -orid 2 behavior (Coleman, 1969; Micheman 


1974), increase the ber of adaptive responses a child can make (Flesher, || |. 
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~ 1970), promate refloctive thinking strategies, and help to-fix a child's new 
logical abilities, preventing the child from TaStny then ‘@iaget, 1962). Each 
of these skills can be considered an spor ane part of the problem- solving e 
process., Avedon and sutton-§mith (971), believe that games may make. the fol- 
lowing demands on the players: "figural, symbolic, semantic and behavioral 
cognition, memory, divergent and convergent produchion, and eyaluation. Pre- 
liminary research by Kennedy and Newman (1976) tentatively suggest that the 
cognitive, operation of evaluation may be “ficreased by games experience.. 

Other studies of interest siniclthle those hich) explore the affective bene- 
¢ 


fits of learning with games. _ Shannon (1974) emphasizes that playing with rule- 


governed gamés of fefs children the chance for” self-discovery and developing : 
self-confidence. Piaget (1962) expects game playing to increase interpersonal " 
_ skills since individuals learn to operate with rules imposel by a ‘group. 
“Coleman (1969) applauds games as opportunities. for children to learn in their 
natural ways - through observation and imitatfon., When ‘playing games, older 
children, adults, or more skilled children inadvertently model actions and 


thoughts to the other players. Roberts and Sutton-Smith (1967) found that 


personality characteristics are*correlated with success in strategy games. 


The few studies that have been reported indicate that games may be an 
‘effective learning tool for children, particularly with the cognitive and 


affective skills associated with problem sdlving. =! : ’ 


. 


METHOD ; 

For purposes of this investigation, three predictor variables were identi- 
fied. They were: (1) number of distincthrules necessary for playing the game 
corréctly,| (2) number of separate pieces (including the board) and (3) number 


of spaces constituting the playing surface. (e.g-, 64 for checkers.) These 
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descriptions were obtained for a total of 12 commercially-available children's 


‘games. 


' 


Eight feviterdicn variables were identified as being potentially influential 
ina child's ability to play the games successfully. jihsse variables were ‘of 
two basic’ types: analytic thinking skills and pobsonality variables. The 
analytic thinking ékills were further subdivided into problem solving, observa- 
tion, prediction, and flexibility dimensions, Personality attributes were sub- 
* divided into four variables: persistence, tolerance of frustration, curiosity, 
and concentration. Each game was -rated by at iatigh of learning theorists. and - 
researchers utilizing a Likert scale, as to the importance of each of the eight 
variables for ‘successfl play ef the game. Each of these terms is defined 


below. - 

1. Observing: . When children develop and use the ,observation prox 
cess, we-refer to it as a skill. The process can be learned. 
The process of observing includes (I) consciously looking for 
properties of objects such as dimensions (size, shape, color), 
structural characteristics: (parts, lines, holes), and details 
about ‘actions and events, (2) actively examining objects uy 
looking and touching. . 


Predicting refers to the process used by a person in deter- ~ 

’ mining an outcome of a specific action which has not yet 
taken place. hen children develop and use the process involved 
in making predictions, we refer to it as'a skill. The process 
can be learned. The progess of predicting includes (1) observ- 
ing and. determining infestation relevant to making a prediction, - 
(2) picturing or imaginidg an outcome before the action is 
performed. 


. ‘Inferri refers to the process used in determining a cause 
when shown an effect. The process of inferring includes 
seeking information by observing the relevant aspects of the ~ 
Situation in order to determine the Cause. 


Flexibility refers to the pegcess or processes used by a person 
or 


in creating a novel us¢ an object, or in changing tactics 
or strategy in playing/a game. 


The Thinking and Reasoning Program has identified four basic - ‘ 
steps in the Jichlen solving process: : 


Jdentify the problem.. 
Determine. relevant aspects of the problem for situation. 
Gengrate solutions. 
‘ Test and evaluate solutions. 
Persistence: Continuing without change until a task is 
: ‘Enduring or adapting,to an 
unfavorable enviryament; resistance to discouragement 
arising from un1PSolved problems. 


. Curiosity: Interest leading to inquiry; the desire to 
investigate. 


Concentration; Direction of attention to a problem in spite 
if distraction. 
* RESULTS 
Data on the 12 games were man independently for each criterion 

variable, to a ‘series of maple regression analyses. The following : 
statistics were generated: the ‘simple correlation coefficient ‘and Beta weight 
for each predictor variable in relation to each criterion variable, propor- 
tion of variance accounted for by the predictors, multiple correlation 
coefficient for the three combined predictors, and the regression constant. ‘y 
As revealed in Table 1, the multiple correlation coefficients obtained from 
the combined three predictor variables were generally quite high. Only for 
two variables (observation and toleration of frustration) were the coefficients 
lower than .73; the highest multiple correlations were those with the eienion 
variables of problem solving (.80) and curiosity (.87). The magnitude of the | 
correlations was similar for cognitive and for personality related criterion 
variables. | 3 
IMPLICATIONS 


" From these findings, the authors conclude that it is potentially feasible 


to predict the appropriateness of a new game for providing practice in specific 
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. skill§_doitains’ fram physical descriptors. of the game. Further studies in which 


additional descriptors are employed, and validity checks using other games are 


€ 
in progress. 
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Prediction of Analytic. and Personality Skill ‘AsSociations ~ ee 
_. .Based on Physical Descriptions of ‘Children's Games ee ia ae 


ee nha me het ty vg Simles Now 2 Sie Bete Weights. Qe 


z «Criterion Variable “_Rules’ Pieces. 1 R2 Ro)  _-Rules Pieces Spacés 
ae , ig me « J Analytic Skills an ea eee? 


- Problem Solving 19 8B 68 164.) 280. tH09.* 03 ae cee 
Observation TE ds See gp aee oF ag 133.58 -.9 OQ. 202 ig eo 


_ Prediction 3 x08 65° 54 «60  °.77 a mal 


Flexibility 


‘ Persistence ) 
“ Toleration of. Frustration. = «21° =,21 42 Q35.. 50 ae i -.03 02 <°* 239 
‘Quriosity oe | | 


Concentration .. ee £68 53-73 06) OL 0 03, ie a 
‘Note: Criterion variables were scaled from 9 (no requirement) to 3 (highest requirement). . i 
; ° 
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